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smss ±%m= no\& lhchj sr as sr a as &w>)r= 

0| QS» 3E1B# gSHDI BHxltlOi 2!= 2XIQU1, #71 QS£ 3E1F01 ^Oi£ l#2| §2S MS S 

XI- stress qi^qwil n is aw st«e#oi 3»a 7oth sisdl 

HOI E&Ef 3 Lh£2 ^ElBOil 0I£ MCT 7fe*t ^301 **gSI£i| SAP I- 7HAISD-. £ WS 

HJ 2X1- 2J2SS ^~ SX1 gEGUI ^t!- »*l«f -BS!- OHJEL §BH2J 

2X121- bUS^KM 2X121 H*»S ^§S" ^ 2fe §3 °fg SfTfl IT ^ S!= § £S ^ni 

S*W 4*7* SiO. 

b ass ast!- 2x1 si n ais sawi 201a. swwife, ssbss stmfe moi^ lh 
OA sr #g miss ss«hs a as e^oi ass assise s$i hh 

flSaOi 2J= SXIWAI, #7! □«« 3EIEK3I ^0i£ 1#2j §33 g§ SXK S^a§o^ OI^CHXjH, 

49i mm EOT stw^oi 3^ hms- ^ ^zm ?mn siscn, oichi eo-ej- ^-71 cngs ^ 

EieOii 01^ ^901 S^EIE^ ^^ElOi 2^^ 2X1 g 3 H2 ^CHl ^ ^01 Q. S 

2X1^ 2J-SS§ ^^5hXl ^stHIAI ^3 SET OHJEf, § 

EH^I SXISf HliSoKS SX|2| E^l t\\^ ^BV ^ 2i=: MS gl°1 SOI SKIfe 

a. 

^2H, SXF 7PI2J ±^ Sim. Q7}^tK ^2F2| a^D3 CCIEf H^fe SXI2J XH^OI *R*!£S 2t« 

an 2iD. sxi^ gas bssi g» sxisi, ssqa h^b afsoi ?fetr ow sxi 

S 2iQ. S» SXI2I MSAIS sa* 3 XL SmEj S3" 2X1 e# s ao. 0|Eft>-BI 

^ 2X1= OIEH 7fXI 7HSF0I 7ho87^>4 ITg^W S^EICH 21D. 01^ 2XIHJ DflSAI= ^2X1, LI 

i-^Ee 2xi, ui-^± 2xi s# § ^ sick a^oii^ ^oi bi ^?ti &tmm eis ois 

01 *f 2X171- H2«L HSST0IE5AI S1TOI 7^H ^01 £171 [IH^Oil ?IC}^ AiS-ft SiO. 
S7I2I- S"^ 2X12] Jlg^sfe 2X121 JO^S- ^ 7fey ^§2J ° f ££~ 2^B§2J s 

eis 2, nan s^i^ ois sesj #xise ^ §on ir«^ ^7f sia. 

#7|*> OIS OW 2X1 HI^Tfl 2§H^# AhSShS 2X|«A|^ 4^1 2oi^Dil H|oH BI^Tfl 
2tK°^0| OIS SSE^OI gCHX|7| Qii^CHL g»Si£S gR, S! ^EIS"^ OI^CHXl- 9*1 2XIe 
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' 01 CK* SJS E£ gR2* l^SJ CHtf S3# §g£SAH. e^2| 0IS SE 

ftfgAI?ia 2!2LL CI* THdOl 2gS2 2JQ. 

£91 ?H£1 ITgSfe 7F& Sstl § SH-|-£AI = ^11117* HFH, OIS ?2Kg0l 3ElSg 
AHok^ 2!§ § ^71 2iQ. 




Tfl 4^X1 012121 MUM $g M7i*i- 3 AIM1 Sdtfe SS^S 01^01731! 2iQ 

£7121- WS 4=73 Ii£S 2MCH3 335TS 2X|2| HI i AIM DK+tlXl SfE§ 71 7(1 5? IfEg Sfe 2 
01 Ififf?! IfflgtHI oT^gE OI^"gWl S^l^ CHSQ. HEW. §51 £7|2| fl§ OIS 0I» 




AHDI1S0I TaSHJQ^ eSOl <M^tiO (S SA«AI blUlCffi 3 &£). EC SS)2J 3?£I5S &7I2I- IT 

2 &|og 2# ai#spi in sod. ^eiss ^xa souai hi a*! 7roi uia* a 

°e 551 2iQ cdSai, Ssi ^I2i aT as ow sxia- irs ssiooai= ^eisei Am ssjoi 3 

71 QHSOfl 3JEIB21 7R0I 2X1 MS. Bigg STfl 08 bflSIS S7S7I- 2iSO. 
<BI3S| 7Hfi> 

B V9S ^7l2f aS SHSS SHIS KM ^Stm HgsOICH JI2.V 4= 8fe 2Xlg W1TSPI 

915101 M°| S^g 3HS8I20. 3 1IU S*H1# Sfctffe WOiaLHOJ j» *jj 1 JJ## 

o — » 

Si zkg 




S0IQ. 

Ssi W9IV ^ 2!£ 3XIM KISSfe 20ID. 
s ^go| g^oj 2X1^1 S£|*J- Tclii SB# «l^o^ SOILK 

a ^shi gj\ s n W2j oiy wei s wa 01^ g^ti n&t&M tsofe om 
s IBS mam i uw 7chiai beh^ ^eib» ^ esi 3xi§2j cfs ^aiM uerh^ ^h^ c e 

3E0IJ2. 

E 2^ B 119 3X13 oH_ra S=EH0ilA12J EMM 373^21 fflSf B3E0I2, 
£3gggg SEH0fl/42| B?l 2XJ#2J 7H^f B3E0I2. 

3X13 EE QS ohU3 ^EHDi)A13 e^l 3XI#SJ »ef E^EOiH, 
£5£SSS 3 XI 3 E SH-« S=EHQflA!2J 3 XI #2] PH^f SSEOIH, 
£6§g§2 3XI2J E OB oWJSi ?MWM2\ VZ\ 3XJ#24 BSEOIH, 
E 7a LUX! 7c£- &MW 1 LHXI 701 Al AfSt^ B« 3X|#2J »Sf BSEOiQ. 
Ett, E IA LHXI 7cEHIAi, §^ E~ ^2 E~ UEhiQ, 

I : 3X|g 

II : 

11a: °R gSxfl SB 
lib: Ml# 
12 : 

12a: 23x0 h:S 
12b: &g 
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13 : 3EIS 

13A: g3 £301! §EH£ 32 *!S£! S ^SMAJ Afgsh^ 3EI5 

13B: g^ £3011 8ISI&8! SEHS 32 ^JS£! S ^SWIAI AlSsfe 3JEIB 

IX: gR &S gg§ S3 3! g=r SS fig 6 £33 g«W BISlitS! *!EH£ §S£! B eSWAi At 
gStzr 3EIS 

B WSa gfEHOII 2JS13, 

hois, 

S7I HOIS LHM 5ttKI£ Sflfi, 
#S 11 #1- 2tl«t& gR, 

g^ s« st»e g^ a 

□SS 2?EI»g StWFCB, 

S7I otn^ gz* qt ^BIB^ HOIS LHDil S7i SSHglU- tJTOI 3g 7^SPil 4^gEI0i 21H, 

S7| Qgg S7I gRIU g^ AFOIOtl S7I QgS a? El SSI 9« £301 8R ©S MS# S 

g^ #s mmm *w sse^ bh*i ^sslioi ansa, 

I 2JA1 * SWIftOI 3»S IMS §1 7WI2 2J£DL OIOD [QEt S7I Q3£ 3 El BOH OIS S 

^soi *<seioi ^ mms^. m= vxm ass a. 

QIOlAi, B ITS*! Q|3|« gOloMi Sf7i 91*101, *a B W39 7IB3 ng a 01 Ei gfflg B7I«3D. 

1. HOIS, 

S7I HOIS LH CHI S*»H£ QSIB, 

gf= as sawe g^, 

g^ ^S HM SH*fe g^ a 
QSS 33 SS SttftKN. 

S7I gR, g^ 3 3EI5S S7I HOIS LHDil S7I 2*H ! IIF ttfHI SfS 7feSPil -g£|Ctf 212, 

S7I QSS 3I35S S7I g^Hf g^ AKJIW S7I Q£S 2J3S2I gf^ £301 S7I gR ^S M§ 
# S S7I g^ ^S #l#0^ ^ SSE^ HHxl ^SEICH SSSAI, 

S7I CS^ ^El»g ^OlE 1#£J Ml SAf SKJttS^S OI^OiAjH, S"7I ^DiE 1#2| §9 

a MS aw 2tta»oi 3xs nsgj 7cth a^oi, oichi im S7i q§« ^eibchi oi 

2. S7i ax^ str^i^i- d. saf jiEie itise gtrae stfiVE m^zg. ztz t£?m m ?m 

tl SAl. 

3. S7I L^S ^aSOl S7I gR 1§# a S7I g^ §S ISS^S OI^OIAI^ 2^S^E1 
71^ 1 2M 7IXHtJ- SA| . 

4. S7| DSS ^EI51^ S^^OI 3^ SEHOiiAi 10 % 0IS2J 21 oF» S7lt^ 1 LHAI 3 § 

oib mum 7ixetr a*i. 

5. S7I ^EI57K S7J SXf Sfe^l^l 0121 2\ R°!(H! 7l2!ofe 0IS S^SM ?>~ 2S S 
go? Ufe S7lt^ 1 LHAI 4 g Oib oKJ-OD 7I«I«> 2A|. 

6. s7i m<*£ s^oi ^7i&ej mzis.^ %\~ i lhai 5 3 oi^ §^hm 71^ 

7. S7I gSS s§OI S7I§S1 2# ^§2^ S-71tJ- 1 LHAI 5 S 01 b SH-HW 7tXBtf SAI. 

8. S7I SAf St.^71- 5{CH£ 2§^S| i*9S OI^OjAI^ 2# ^S^S t\~ &?m 1 LH 
73 7 S CHb ohLHHI 71X8^ 2A| . 

9. S7I OSS ^EISDI Q5 gAf 2tja5 ^CH£ 27H°I S^S OI^CHAl^ 2# §S 

$e S7I^ 1 LHAI 8 § 01b SHJOli 7W*J- 3A| . 

10. S7I DSS ^EJENDI 5j01£ ^71 11 SAF Sfi-fllSSS OI^OIAI^ ^11 ^EIB# 
a SJCHSE 1#2J °7I is tJAF S&MSHS OI^CHAl^ 7412 ^E|.Ss5LS 01^01 AlH, 01 7311 
3EISS01 S7| gR #S M^#2|- g^ as S -W2| ^S MS# S3 CHI ^at® ^EHS 
3ig ^S£I01 £12, S7I 7312 ^EI&#OI S7| g,^ ITS Ml#Hf g^ &S §SS 5 Qg^HJ #S 
gg#2J SSOI SI ^EHS Sj2 ^SEICH 2# tfe S7|^ 1 LHAI 9 fs Oib oHJ 

on 7inttan. 
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11. #71 3*8101 tll4*l 3tB^3 SI H3££ she «W 1 LHXI 10 g Ofc SH-KH1 7|XB*> 3X1. 

12. £K7! b!4*l S*H§0I Ell OlSg Stt*r£ 21 ^S^S Sr£ #?|*»- 11011 imt* 3X1 . 

13. g9i »s gssoi grewiEisB si m^9.^ t>\^ gym 11 e~ 12011 ?mtt 3 

XI. 

14. (i) s?^ &s issi st»fe ^ a as iu#i stmfe s^t aismn, 

(2) gsg is sx^ axu sis* gtwnara seas »aaHs s^ais §s 

S ^ &2 ii§2S 0I^01XI£ 2££^£1 3*!£l£ 3|0I£ 6rU3 Sg.l§g3 £ 
3011 E3ESH2, 

(3) £91 ^DIE SH-r3 B£ 11S3 53 Oil E5tl" g£W3 ggfAIS^Sai HTTOjI, 

ax* mew i^noii 3*b sueioi si^ axgi stiflM B *^a. oim ma &?\ 3§§§[ 

2 2i£ CSS 3EI5M «g5H2, 

AIH * 

isolate a^^Ife"^ 1 ""' " ~" u ,w 





Ultl MD HlR°J 3*r§! IMS' ?2?r 2l?l UHSOIEffi «2|=!a. 

ak^i 9 oig °]Xr= axfoioiE s^is axhoiois «d. ^7113 oii^ai- tftrg [oob 

13, UA BeO, BA, NaA MgO, AlA, SiO.«, PA, CaO, CrA, FeA, ZnO, Zrffc S! TiOfc SI. »fi£IOI 
e [tfcJJ- AIA • xSiO, • yH:0 (*! S, MS Na, K, Ca S Ba S3 STOOIH, n£ 3^ 3QI S k"*2| 
SsKHI SSttS 40IDI, x a y£ Sit a H-03 140IH, 2*x<10, 2<y<= 7S)|, g»fi [Oil 
1 13, BN, AIN, Sufi a Ba»N* SI, (SIC), XJ^ (ZrSiO,), E^S [WIS 13, MgCO* a 

CaCO; S], [0111 13, CaSO, SI BaSO, S] a 0113 [Olil 13, Sj§3 ^0101- 

E1-01M (MgO- SiOO. SM^IEI-OIE (2MgO-SIOO 3! SMEIO|e (2MgO ■ 2A» A 5SiO,)]l 1 4= 2iQ. 

° 7i i2i oflSAfe saoiias. sEisssai, iei±ei?s, gEiaaaiy, lEistHdiy^, laohHi! 

^UM^, IBIOiiH MESHaOIS, IBlOfl^Eil^ oeaaiOie, g± ^Xl (0111 13, lEIEilEEMf 
SSOill^ a lEIl^^tFHiyEIS! S), lEIOfOlE ^Ai, 1EIOID1E 4=X1, lElOil^Efls 4^X1, 1 
EI^SMLJOie lEIIHiyai^AlE Z± ^Xl, 5)11 4^X1, ^X|, SEE! 4^X1, IE] ^31 

& 4^X1, MEIOIlSl ^Xl (Ofll 13, lEIOfll^^AlE S SEI^SggS^AlE §), Ofl^AI ^Xl, OM 
g AS 4X1 a ABS 4X1 S3 4X11 1 4 2JQ, 

I'b^og, ^cq^ g§ aXFSAi^ 211 AfS^fe 201 B*e*!*ID. aXfl Ah 

ia#3 asjoi asti^ s^ 3^ ^eihm a^oi ^bt^s awh ^§axi i s?i m 
Ion ^5©3 f f 01 «a^!Cfe esoi ao. 3 khschi ssisoi sxb* 4 ^eoi ^mei 

71 EIHSOil 012 SES01 XI6&IX1 SHDF SXI3 LH7S01 tf&^U, 

(£*t, 13« MS aX^Ai^ SS 200 *c 01^-3 LHg^OI 2, WIS 13 a-ALA (SS 2055 *C) 
LH§S 4X13 1EI0I0IE (250 *c LHXI 400 XOilAi MS, ^o8E £1X1 SSO) SI AIS 

^13 ^2H3 lE10ill3!£S 31013 01/41 (S§ ^ 140 X) E~ lEl^Sga 1 ^ 31012 01 

All pf^ (S3 2f 180 *c)2^ 01^01X1^ ^EISjU- UIjUKU LH^^Ol ^4**- ^EISl 47h 2i 

a. 

£91 ll 1 aXh3 a^£SAfe ^5 aSOl 5 rm LHX1 100 M m3 SOI bH,^em, 5 ran LUX] 10 

unfi! SOI H^oKfl, 5 ran LHX1 1 M »3 SOI b^dfCK 

^E1S3 ^llil^ ^lol &SEIXI S^X13 100 ran LHXI 100 pm3 SOI HfSSISKII, 100 run LHXJ 10 M m3 
SOI BrB^rD. 

s ^gOflAI^ ^91 aXf S^fl^r BXr UIEI1 ^t^r^ g«X01 SlSfe SOI HH^SlCh 

3 0«SA1^ E|^^ (Ofll 13, ^EI^-^EHlieii SStf^ Ef^i^ a oHmsuMii-^Eiaa S 
Sfe^l ER^), SIS^ SE^I (081 13, ?rS^AIDill^l^3 m± (OUl 

13, l^^tltliyEl^^ *!AH^£5=£g?«2r Ei|HEH^^S0iiaSS3 SS^) Mrh 4X1 

com 13, iai^^=titiiyEi3 a lEimmEfi^^ous^ )i i 4 aa. 

£E*t §^3 SOU ^HA1~ gfe^3 ^3^ 1^ aXWI LH^ Ji^HPr 1/500 LHX1 5/301 El~ SI 
MSSrf SOI dil^^rll, 1/500 LHXI 1/2^ £1- ^1 AhSefe SOI H^SrDI, 1/500 LHX1 a 
S Sf§ Ar§Sr= SOI Ci^ UF^ohD. 

TLK S ttSNAI DS« ^EIBS m 1§# a Ol^OjXI^ 3^S^E1 

A|EM a ^ ^che §H-F3 MS# 5 3 CHI gXflfFS **EH£ ^§ ^^£101 SO! Bh&^Sia. 
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2XIMAJ AFgElH ?±z= 4AI il^S S!#0i2 DWi QS^S SjBW 

(II SOU PITHS! »?il o\?\ ^lohOI 25 /mSQ SPfl Sf7l= 3HU. S ^SOflAJ 

1271- s7i iik^ot ssm vm a£», 01 dsn 2xisj e« iras- 7Hsr*!- 

1S2| °m m &\ 2J1 BE!" OKJEK LH^ S^AIS 4: 2i7l UHSOil 2*2201 gWfflU, S 

#3 Sgl SXiol StefAlU 4^7* 21Q. 

#71 0§g 3EI^2| §=fg 25 SEHOflAI 10 X 0IS2! 201 HKF5»tIl, 20 X OltfS 201 gO- H[ 
g^SKB 40 X 0I#S 201 Qi^ HffiWIQ. Ett, #71 §^101 £14*s OIS 2E20I «f»S7| Ufl 

•WW 5SJ-&BXI7I UJlSOil 90 X Olo© 201 HWWEh 

33921 ^Bi&m ekms « 47f a^s, s^hisai $ »shl ^biboi 

2321- gatraOi EEIH 4= 2l£ 3^MI£ Olo^ £3 Ml ^71- SUIh ^ 7 

SOfl 4^A! §*S1 &§AI3 J2&AI2! *. SEM (?Ah 2tt SDI3)1 A*«« S^S 2 ! 9S AK31 
gH, 0121 S^§Kfl EM BS S3 £2] 4X1 US ^S2J S3 Hll (%)1 asStKIK ^£!^i # 
71 SS^ □€ 10 201 01 BSOil CHShCW #7IStt ^ =§1 SKQ, SOIS &2J 331 

e*j-, 335- a s» sttfra S3 oi£i2j £2joti 712ms ois 2Egi an sjoie §a. 

§2! *H£1 AFgsfe SB, §SS 1 
»S (MS MS, 73I1EK)IM)1 A*tt 
§ Sfw, ggg S§ SXh g(E^) 01221- StfAl^fe giSAJ S$B^0il SSEI^ (OilM MS, 
laOBl^U^iL fiBIDilll DilEF31£ilO|e n, g£|M^2MtWiyEI3 g)g MStfe gfg, §3S 
Ml a» g(Efe) 0I2M2I- ^Al?|^ Hx^jCHl 9*14* tTSAIZ! ^ gOH&m BVAI?I ^Oi 

ai^ xfl^ mm m**, mzmmvmMB, mm^zmvmMB, gsis^ni-a §^ g^sn s^s^i ^ 

OI^CHAI^ M2 ^Biea^S ^BIBOI AI-S3Q. OPIQiiAJ 'QE'OI^ gOI^ tm^ 5^01 

Q^Cfe 2, ^^01 ^O^E §24 g§OI QSLfe 21 SJOItfCK 4^|2J SFEHS Afgt^H 

SAN aj33W ^ Pl^l ?WI ^ ^1- SQ. WIS S3 ^1 10^2J StEHN raa« Ml (MjoS 

2 iooo r c oi^)g ?>s tmwsn saw mm is, 200 x oieF)i ^ai saf 

laws ss is (Mi #s iooo I oi^)i ^ ^tn^j bai- *^mn, © 

^ SSOil^ (0111 IS 200 X Omm ^AIBi EOT St^Xflgg ^S*«l g^Ofl 

1 ixi^ as mm wmm w ^ai qafsoi igtioi s^m 2^1 ae.^^ ^zs 7^1 ^ 
ehsas VMS? 4=7f aa. 

B V9S| SW= Dili IS, 0I£®SK*~3§ SXI l^£2SKS-aS 2X1 §24 g» S730IOI 
E US, WIS IS tf^XI, U^-?FEM 2X1 U9-4=± 2AI §2J ^ g«|qi AJStl 017* 
2X1 BIM 012 OlAf 2X1 §2| HI4?li 2^1 A^t* 01^ 2XIOICHE #CK 

S MOI6l£SAi^ &^OIa, SUS, L\W, £Stt it S2| a, £H3ILilOIM, *XI Sg£ 

iSSS 21 1 471- SiQ. 

s gS2) SXP^ ^AF 2AIS 3°01|^ S St8§08£ SAj^j 21 AJgS 4^^h 0111 

is, & ^sei 2AI7I- 012-tf ssr-ai 2x1s g^cni^ oi>+tf szh §^on eim s^, 2ob 

BBM SNAIE! 21 AtSU ^ 2iCh B &S2J 2X171- MfSf m| 

2X12! S^Dife S^Ofl g^stF^S, 3 2^BSSAI» ^71 2J Oli.^1- ^-EIS 2AISF 2 
1 AtSV 4^71- HQ. 

s ggoj oixf 2XIS S^OilE 2f^, S 2oHlQil^ SXIS 21 AfSW 4=7 1- StO. OS! 

MS, S ^S2J 2A|7h y ^2A1S S^Dilfe ?R 1H0H PbO,, §^ SSOii Pb, 258^ Oil ^ 
ft$0 4 ^g°ijl A^ 4^ SQ. S WS2| 2X171- US-7eM 2X1 S 2^^ §> fc ^ §^ SStW 
NiOOH, §^ ^ IBH Cd, 2«2t|0tfe K0H1 51-01 LIOH E^ NaOHl §71*1 4§^1 AfglT 

^7t 2iQ. Et_>, S 2XI7F Lll-4^ 2AIS 3^ MSM 4^4: (4=^ SSSS) 

1 AFSm 4^ a^Dt: S« 11 S 2«aiOI£ UH-^Eg 2X121 21 MSS 4^ SQ. 

Etf, B ttS^I 2X171- Eli 01 S om 2X12! 3^2J 11, 11 S 2^HlDil CH 

§HAi~ oi-7ioii ^rssBsch Etr S2« sssai^ am is s-^oih, a& a ^aaa^a- 
ai^ oiii is §, urn s iueia^s ssi 4 a^oi ^ei ±mm Mmo^ 2 

EIM OIS OlAl- 2X1S 3^2| gp^ ^ ei^Ai- HSf Co, Nl, «n, Fe §2J 20! S^1|2J ^tf 
2Sl IS USTSOI liS H120I S^24 ^ 2^H1 Al-Sa 47^ XQ. Ofl! IS 7 
^1 7OTS 271 f^^S £11 01201 £fS, 37il ^ a^ Bll ^ 2"tH §1 1 4C?|- a 

#g)0U 7HA1EICH a^ LlOoCCt, ^B mi STH^M Ail 91 -491 55s Oil 7HAIEICH a^ LiULCD., ..0- ©, 0 
<x<1, 0<y<1) S Li Ma-XL (B, 0<x^1) §1 1 4^71- aCK 
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o\s.m mmm H7i wumb sa&am. 32ai, s^ai . »si iai i 3J. £ 

Sf , =^ 421H. 32~S. S2S 11} tttJ Sjef HHJSIStOS QS stem312) ± 
g &>g08 2»5fl gOISW g§ 471^ SIQ- 

a. ai oi s oi» 2X121 &a iss/d = aa±. *s. bigs e& 121 &±s jam jm 

47* SiEDI. 3 g£E5At=- mi&g, SE£. ^2 § 01!= §201 CHE ™Q. £71 Efii JS= f, 

is a?ggs af oFuxisT wil ia fi «tsi s?Hsa «i83-3588is (or mm JH46i 72432 cm g 

Is \&Sk Path I§i SJHSS 3986-1 119072 (OR US! HI 472542220(1 gg)CHI 7IHI8 «tt Q 

& bu4± s-tM2i ^« eas si m 47i sjq. 

e am 01 2 oi w 2x121 hi^td ssh^^sais 53 si ttssLixi stxia mm §9 ucio, . libf. , 

LiAsFi, CF,SO,Li, (CF.SOO-N Li. LiPF 4 , Li I, LiAICl., NaCIO,, NaBF 4/ Nal, (n-Bu^NCIQ,, (n-Bu) 4 NBF,, 

kpf, =2| mnmm s7i"gnHcni mm® S7i awsasAi ai§*j 47i sjq. S7i 2sn°4 §21 2ofl 

§ S£=r 2f 0.1 LHX1 2.5 mol/£°J 201 UfgSlSlQ. 

uggt= 071 ©DHSAI-, 0111 #3 (HIEils^. Jflgg, ej-se OEJW. 0101 Eg. ft mi 



J1EM= BIMaSIEg^ah 2-0«^EflMa§IES?&. 1.4-CR2, OHJ#. Skf OWJSUMf. 
HSID2UM1. 4-0111-2-5!! Qfe, ^EISUMl, HasUSH, S!3EL|gl, 1.2-P1SSM&. y-¥EI 

SirbH "liklioik. om oiii immiom. Hiyss ?t£Mioim, poiissioioie, mm 
m\<=, pooiaEEioraiE. 3-oanss.L saotii s^mois. seiwia s^iaiois a oi 

m^~Stt §DH SI 1 471 2t=Cfl &EAI 0110)1 *^a = 2£ OHJQ. 

£71 21 a§ 01 £ 01*1 2X121- ai^TH 2S81# AhgSfe 2X1= bl^M 2 oil 01 OIS 2 Eg 01 g 

ERH£ dfai SB SR 22S1 SH (11a)2| ggoi ?,R &S MS'OI ?»R S« MlS = (11b)f Ai | |S 
§CH SIS SSR ( U)3|- S2JB 2^ (12a)2| SfSOll §^ slOl lit (!2b)£A1 

Esaoi 2t= (i2)£i, mmm (\\bw i§# (12b) atoiwi hh*i| ^xi f§ 

Is s»ma las (i3)£s oi^oixi= e?i 2x1*01 sj§ e= aaaoi 21= ?5t s^d. 

Aj- 7 ioi »|og ah#0i2 2? El 2- (13)S E^iflS IfiSOflAl SEg ?>?ll 5^1 ^1 

aw 25 «aa apf Se&wt h wsoi 2x121 aisjg- as bssi soi tji 



E*T§S lf?|21 is 2XI0flAi= 3 XI ^-g §MAI UliHSJ H7ha 4X1 a 

1CH2 ^Smm CHlfES AfgSPI UBSOfl 2X1 3915 HI SOI £012 CHr £W\ ^U.Jl&liB f 

SJQ. 

B SSOBAI AlgSI^ ^a2-2| MS. S«S t^§2IXI SfXia, WIM S3 E 20fl &56I01 ggsl- 

g olfra affllg :iaiw £>[ ka. m^m (iia) ^oa sr ess (iib>e sbh^ei s 

1 ^Ifel* T^BIE- 03A)1 fl 2iD. ^5jES= gag fl SX>3 SR SS SgS 
(lib) SSI 3I/SKHI gg$l Sai^S £1^AI?MLK gag IS SXW g^-«|2| Stfll S£+ 
DHS BtfAIZ! M2«!l 2^ §g 1SS (lib) ESOil i§2| 2gSCT E2tf 71§5B M 

20H1 SSA1S ?3171trESAN §3g IS SX> StlfllS! |R &f IS l ^S?^SKfiS-?'S4t 
(13A)S SI 471 2iD. g-7121 g2^1 Algols SS2| 3°, Algols g20H- §32 IS SX1 
1 gSBSlXI SS. l^HIl g5H5K51 SES 71St,^SAH g612| = 31013 I ttSHJ If 

lot, OBI 13 «f OfMBoTs. HIIS 131 EtOfll WIQIM (2-0(1^ AJ0I1&1), l-OflH-2-uISaS- 
(NMP), N,N-LID)I^E10(0IE (DMF), CIMll^AJE (CHSO), HISaSIES^ (THF) S! 1 SI Ahgf^ 
47^ SJQ . E 71SWI 2ltt Bd«2| SI71= 13« IS &® E- gtHEIXI SS SE2J SE. 

A^2?os *SSh3 §2. lS.hs<o S _ 50 LH x| 200 'cOflAI 5 LHXI 30g *J*tQ. E SOT §21 

(las is Iw'SEi sasi Irsaxj sxia 40 lhxi so sm(2i g$ia aoi uh,rsiq. 

0121- US S^l Algt^ES^ 2f 13S IS 2JXh= ^35 2$W1 ^ gOI S5151XI 0(1 

sx^ s^ai g2j axe sxi ma?i- gsrsiTju stm sssis axi »eoi 2t axe oicidixi 

USfi S XI 512 2iQ. 

•E 200 UERH= mi 391 2X1=1 AFgSlOl S SS2| 2X11 5fg^ BBOflS- 0111 S3 01 3*1 

ixisia i=4oi 21=01 eies aasiTiu ^421 2x1=1 ^as (i3A)i ssra ?r (i 

Tm ik (12)71 [H^EIES aj^ogAN 3aS (13A)7f SR (11)31- g^ (12) AIOIOH (13A) 

si s5 aaoi &r isi (iib) si g^ &s iss (i2b)on 3sie^ mms 47i siq. 

E 2011 LhEKH=- ^35 (13A)21 &0I, 2^ m ISS ISM §31211! t*EH£ 5jg 
0101 7ll*f SOL ^I^W SS7I- g7l Iffl^OII S3S IS 2JX12J SgOfl CKl- i§2| § 

^11 tlaiF 4 SeEB #4a i=°T#g IS^Oil SefOI 4S7W Sf= S9|0l|A1 BP! S 471 2iQ. 
(il 13. S3« IS SXISAI S3 S3 1 m 0IS12I 21 AlgS13 ^a3(13A)2J =Jlflg 5 LHXI 10 
^.S 512, S^ll 60 X §ES W 471 SIQ. 
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' £*e 0121 §S ^EiB (13A)S 27321 SSMOfl 2tfB ItJS 273S 0|i?O)API [IS SOU . 71SS0I 

ss 3^ ii agon s«as *ehs sis saaw sisse aiasoi s^khiaj soiljai as- 

Oh S?3 «tf ggOHAl DH° SaSID. 0121 §01 £g ^2g§ Wig 13 2731 5§SH3» 21351 

g2*!l spoils oiag soiq. 

OlOiAi, S -gg 3 XI 21 qifflSj ggSPI 9ISI0) E 2 LH73 E 6g £J5SI01 4'A| SfEH a g 

S?l£1 £ 2O0Ai^ SR 228 2§ (Ha) Sf*2| ^ 11 S (lib). (11b)2) 2f3 £300 

^£ie (13A)§ gH»AI?l *!«S12£L1, £ 3CHI UE(U)= H121 §01 g^ 223 Sg (12a) £= 
?H2| ©5 bSS (12b), (12b)2l £9011 335 (I3B)1 g*lls1AI?» S^sKME SD. 

Eth E 4M UEHJI5 Hh2l- §01 ^ (11)21 ttg SB* (lib) £30« flg&Aia 32ISJ13A) 

iggsB, g= " (i2)2j t.4oii ib Wi d2b) fisoii ija&Aia s?ei5 (i3B)M a«Ai?id. 3 
as (i3A)i mmn &s us oiwai g^ ms us (i2b)i ch*mi?i esi 273# (ni 

««SK)IE 

E*> E 5M UEHJ= d121 §01 S== (11)21 £7H2| #S §§§ (lib). (11b)2| %^ £3011 SHI 

tub 3»as (mT. d3A)I sssin, g^i 02) 2*21 z 7H2j &§ lis (12b). (i2b)2j ?, c 

= £300 SIJtl&Aia ^EI5 (13B), (13B)1 2W SSSffi, OlEttr 3 SIS (13B), (13B)2| SOTf lol 

3 ^ wk us (mm g4 ms oaoi ch*mi?i axis (d§ *«$iche sci. 01 

118, °^ (11)2| lis (lib), (11b)2| %'m £3011 SS§ ^32 (13A), (13A)= f | 

tl?\U SOISHDIE g£D>, g^ (12)21 Sf* «g ii§ (12b), (12b)2| ^ £300 zpf 3a 
5 (13B), (13B)£ SSSCTU ^QIoKME #Q. Eth E 500 UERHfe H121 §g g« J 

5q#B MlW SDqMAIS ^515 (13A), (13B) § 01^ SHJOfl (^3S2| CH^f =W g4fog 5f# 
Sfe 79)01 g?ME ^ (13A). (138)71 fffla%S«l; Sf _Jia?f 2»»= .§ 

#01 71HJ 2101 API [fflSOll AS CH*^^ fig (11a)2h Ml© (11b)°1 B^sr 

»xw ^?i aa. 

t£*K g grSOIAl^ 3?5IB0I E 6011 UQLHS ^215 (1X)21 §01 S« s§§ (I1b)2| £3 S 

as sis (i2b)2i £32i °^ou mm mi sehs ssaoi s^oie gp.. 01 aeis- nxig i a 

So £A1 i §2g ii SJX121 lt}«l2l StMg SiWHS Si*Aia gi^ls E.^ S^2| lis 
£3011 E5ti- 3 £3 gM SU1S S,"^ 11#0I #7|2J g^ajg SSKM 

□jtfsiE^ ggy w. ?mtm gdwm s^aiu^s.^ s^i sa. ^oie 




^71 2!D. 



B&lO?^^ rSAIOUM Al a-lSfe S 7a LHAI 7cOI 'lM»€ *HJ2j"°.« §2 llS2f 

g= #S g§S^S OI^OIAIS 7521 B*l SAIgOIOlE g£01 2101 ^SSTILK 7 

50101 e mo. 

E^ s ss axis) ms. nmw bum= mmm asu, □ un.^tr sai^i ges^sAi pg 
»a« i siq. 

(D °« as §§§g 5sj§e g« si g^ ^ issi atjse g^s mgsra, 

30fl ES&1H. 

(3) a?l si CHE SIU2J. S« ggg21 £3011 SB Si+«{2J gjMllHg XOTloHS, fe^l 

ejA> ma?i a«HH sbi itjaoi st^ g?i sa(-°i stia&# «asin, oim ma- azj ^oje 
uer#§ gl#2i £3wi zmmsim n i3s §s ejai- stias son nis- g^ 75i ^ 

(4) 0121 §01 §KS S01S ^OlE CHh: t> ^2| &g 1§S £3011 QgS ^351 ^SAlgi g 

S 1 g^ gg§I CHtfA|?|Dl, 5|0I^LH21 Still SI *f)S ?ls*BX|ES HHx|81£ 21 
£g Sfe 37321 X115 

<sss ^aispi aa2i ^eh> 

01*1. Qg ^AIOHI §58101 S ITS! Qg S-AIIS171I gS§1A!3, B S2g OIKJfl 2|*| J3l*mT 
<^AIWI 1> 

£ 7a.CH L(£1LH= U121 §S 721 AlSg 5a ^011 21«8 & SS2I 273 S3 3 ^«1 5 
MS1SQ. 
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Al^ej 2=g Q\tm &0I SK31 S05^2CK 

gR: S3 Ml^Ai LiCoO,, #2X0SA* QJS^ ^3 3! 0WI13! SI g^WSAI 

[g^^s^HiyaainF ^Aj-i^i^sgssnf aMEn^££iHii!S!!£i ssa-si: ^ss §e>*s, 

S OWSI 7WI0I HiH(^) SIS]! LiCoO : : ^9 = OMB155 B«i s w± n% = 

100:2.5:2.5: 1 .96^4 SiftllS 0(11 OMlEilOIE2f 0111 giS^SI Xil^dl 1 : 3BJ ^ gDH SOilAI 
01 #E1EIM 22, 012m ^)H1 15 *m£J ST^DIs 2^ (11a) (SSS 2^)3 £H^90i) 328KI1 
gaiCi EEfl^l §1-01 ^JHl 88 ao£| S3 Xll5.t^2CK 

g^: fUlsLAi Lit 13^, ^^XUSAl ?^^AIQill *!gS*, l^fllSAI (±E&- 

¥E\tm SEtffl E.m±)m US ZB± : P^^AIIHIS SIS* : El^ = 100:0.8:2.021 glftdl^ 
§7314= gCHIAl £t,^K)1 ^E1EI§ 21!, 0121 ^)Jil 18 ^ £SJ (12a) (23x11 2^)°l 33011 

° assm, aeoi es ±%\±m skh $m 124 its sew 

2D. 

01CHA1, §3xfl BW SttMSI Al-g 3«g g 3 S2§ Ol^KCHl UHLHfe Hfih IfCh 
[A*© XB£1 

g§ B#: S3 S3 0.5 *n2| a -A 1,0, 

gtSffl: g± 2? l#gg OhAFSI ?hAB0l 2£(£) HIS] 

SOH: 001 OMIBQIMa. Dill ^S#^2J xil^HI 1:321 St* §DH 

3?|2| g£Kg# mm OMUEOOISai" OH! £j£^*2j gOHDfl §oBA15q 4.3 wt%2| HESg 
£gs|-2, 01 SE^g g 0 -3(H1 a -A I A SStflOl 2«M 45.3 wt%2J ft 93* SKQ. 

oi ^eieis ^tei ^egoiEt asskm #71 sssi §§#011 ±U2| =ns snaps ssi* *, 

120 *c2| £g ^OilAI 15^2 25^£S^, 2S£! a-Al : 0* gj» gfe^S 01^01X1^ 3EJ» (13A)M 
22LK 01 3EIS (13A)21 S^fs 52 %2LK 01 S3MS £K?IS* 3EI5!# IT^OIh SB SAI 
9\W S«AI2! »*OI& 2^ SAI01IA1 91710101 (^) AIDE *HQIAP?£ ^ 
§§ej2Q. 

a^|oj » E15 |. (13A)7|. Hg£l o t a (n)^ 1,5 cmx1,0 cm2| 7fSoF2Q. (12) Oil CHMAJ^ 

1.55 mx 1.05 cm2J H7P1- £|£^ ?FS3h2Q. 

OlOjAi, g?\ S e 32^ g^g ^El» (13A)1 #§1-01 LHt/AI^ UHSSHl. S 7aDfl UEH.H^ ^ 
^ff W3E§I-2Q (^AlQti 1-A). 01 3*Eie2J ^1K!^ 25 ^m2Q. 

SEtt §3 a« Ml ^(Hl£ ^EIB (13A)M MM*} 2 012fe ^71 (^AlOfl 1-A)£f Qf^WJg ufOj £ 

S^*ft WW 50 ^2Q. 0I21M# ^§?S (PC), 0H13! ^MLHOie (EC) 2 

ElSetS (v-BL)2J x^l^HI 1:1:221 gOHOil LiBF.M 1.0 ml/ 1 g^8AI?i S^H^ SQfjAi oh7|2J 53 

as a s-SAiaa. 

25 *c 

m\ mm 

S2: 1.0 bA/cb'S 8AI^^ sSffUl, 4.2 VS SI2CK 

»H: 1.0 rnA/ca)'* (1/3C ^SJOilAI BSOI 2.7 V9I- 1 EfflUOT 4^uh2Q. 

«|2LH73 15 AK3IM 

1.0 aA/cm*S 6A^.SSBH2, S^g 4.2 S12D. 

1.0 RiA/cm'" (1/X ^XHlAi SBOI 2.7 1 UHJ5h73 ^SSF2Q. 
HII6 a 17 AK3IM 
#S: 7312 LHAI 15 WlM^l SM. 

S3: 3.0 raA/a»"(1.0C HSWI 2.7 V7h 1 ElOOT »SS 4%!§«Q. 

118 AK3I1 

#2: 7212 LHXI 15 A»IM2HTg. 
&S: XU2 LHA1 15 AIOIM1F gg. 
73119 AF0I1 

#2: 7c82 LKXI 15 AH31M3I 

«0ilA1 33-01 2.7 V7h S tfflBW 4«SJ-2Q. 
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2|2»£| MOIMOil *mO\ 15 16AK3I1B2I gif S£H S 18 AK3IH&B2I- 19 AK3IMBH2J 

g>>3 gif E»gg WSD. §2H SK7I 2 IDA UEK1Q. 

<hnjnoo i> 

SAIOO 12} tffl£|2£ eg KB £3 ^£tf S5» g^M ZW 1.5 cm* 1.0 cm, 1.55 cmx 1 .05 cnJt 
£I£H ?»«a, 5JB 25 a S^S 46 X2] MEIWUS! (PE) QIAO CW^Sfi 01^0133= j«IS§ 
AJ-gffKH £ iBDil UERHS ?2£g »fe (HIJu>« 1-A), £££»■ 34 *m a 

£=M 63 X2| lEIOill?t! 01 Ail Oi^OiX]^ 2JEI5S MSt!" 2 0I2J= #71 ^eif DFSPW 

S oKM A Jii (HffiOtl 1-6). !£t! PE 01 AH OSsra £^ g*l/Q§^ g*J x 

ioo ©, §^ gai-tte sif-a^ sif)££ «ahh ia oi asn § heih 01 #a s 

WS ZE23GK1 2Jo| #2! 91 »3AISD. 15 AK3IM&H2J- 16AK311S3I21 gffl §gf «£H a 18 AlOIHIISt 
19 AK3IMR82J ya gif &tmm ^5h2Q. *PI 2 t Ofl LJEEfiCt. 





15AK3IMEH 
1/3C »a § 
if E„ raAh 


16AH31SM 

i.oc »a g 

if E ui mAh 


15-+16AKN1 

% 


18AK3IMM 

i/3c »a g 

if E w raAh 


19AK3lsSB 

2.oc »a g 

if E* mAh 


18-+19AH3IS 
gif S»§ 

% 


^AiOII 1-A 


4.326 


4.017 


-7.1 


4.311 


2.354 


-45.4 


^AIOII 1-6 


4.342 


4.076 


-6.1 


4.303 


1.553 


-63,9 


Himoti 1-A 


4.350 


3.959 


-9.0 


4.337 


1.341 


-69.1 


Hiuioa 1-B 


4.383 


4.058 


-7.4 


4.364 


1.502 


-65.6 


nAfO! MM -*(n-l)A10l SHI 21 gif BS«%: [En-E.*,.] /E*,.x10Q 



01 SOU UEH-H^ U\Q\ SOL 3E!S>21 *t ^Wl SStt ^AlOtl t-A2f 015108 1-AS H|jM+ »B 
2| §* gift 1/3C0M 2.&CS BfiFAIZ! 18-19 AH3IM2I gf3 gif giUS tfAIH 101 ESSI 
SCK 012= £ g^0flA|2| §2£ Ml B»2| SUflS OI^OiAi^ 3 El SHU £EH2J SEIOHSSIHI Dl 
Ml QS2f£S OI^OiAl^ 3E15CHIA1 ^Eie LH21 g : ^2| H7I £££ QS 2H 

a ggoj si^g LH oj Q|a SEgoi tfgaoi gs ii£CHiAj2| g*a s^oi tf^S! 20IEQ 

sa. 01^^ biaog i-A a i-bmqse zseissi °t ^ihi^ 1^ ^jh^ tfAin i-bji- axra 011 
^ gg 01^21 ^3 uekhh 2^ 2i^s^eie agrasD. 

AIM 1-A2* UIJ2N 1-BM 0151*51 »S2| 2^ 1/3CCH1A4 2.0C^ E5FAI2J 18-19 A} 

^3 gif atHS ^EI52| g^M^ ^735!" ^ BPS ^AIWI £!73£! ^OfSQ. 

a cm ^EoiiAi^ «soi aoiam «8aa 

<«A|0| 2> 

^Aioti us ^agei ^ ^chi 2i^8 b §921 axi2j #3 a era msm ^Af^^a. 

a^S AiSA^iAi SK7I2J 2^ sd^aa. 

§H2, LiCoO- : ^3 : OhAil^^ M £ Jj : g± - 100:2.5:2.5:1.9621 ^HW}^ OFAil^^ Oill 

3> Dili 1S^M2| mm\ 1:321 gOH ^OilAi ^miO\ ffiiOI^M^. ^JHI 15 Ana ENVOIS 

oaa s:^) m\ £5 $ 2j^m, nai^ofoi s? ^ g^ss sss! 2. 

g^: M3E^ mn &± ^3 a bs, ?^AitHii g&n, 

zm^m sa-as ^foi, ehi^^ &^ ^2 : ^ • ?m^Mmm mms*- Em± - 

90:10:1.4:1.82] ggtilS SXii^ SWIAi 35S»H3I ItilOl^m^ ^}H, ^Ni) 12 An£j Wl 2^ (SSS H 
g) ^-Oil E5 $ 32Sti2 EEil^KW ^IHI 81 Am21 g^ ilii ^Sti* 2. 

OlOjAI, ^g M§ ^JXl- SftMSI AFg AHS a 3 Si^ »g|S 0|»HM UEHJ1S H» 8lO. 

[Afg ae] 

SSS SXM S3 S3 1.0 ^m21 a -A 1,0; 
9V»: MEI^#^2tfHiyE!2! (PVDF) 
KF#1100 l^\t\ HiH(^) Xilg] 

gQH: 1-0H1-2-IE1MEIS (NMP) 

^121 a-AI,0, SSI2h PVDF MxilM SSOI 100:5^ ^ill #EH21 tH ^S^W. CH7IH NMPM D 
Al St^lOI 56.8 wt%2J ^BiEIM <2%iQ. 

01 #EiEiM ^Ei MSI0IEM Afg^HDl ^1 Al^ ^Ofl ^§2] ^Dflg 120 X 

21 Id^flAi 15M^ a^Kfl a^^Ofl a-AIA SiAf HS^hOI ^EISSS S^Q. 01 ^E| 

52J 52 X2Q. 01 g^l^ a^j ^ei5^ ^Al^ (^)AIDh^ AflOlAW^ KfiM2f 

^?tis ^ge^Q. 
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AIMP a-AI.-O, S» Sttf-fl £5 ^^01 gf^Oi CHSBAie 1.5 cnxl.O cmSi 3^, l^Ofl CHSBA! 
S 1.55 cmx 1.05 cm 3?Ph 7«*m, E5 Zgw CHtfAISAI £ 7t>21 ITS 4SM# «I2S12Q. 

01 my a»EIS 5 MS SF^^IU l^Sl tfSfCfl 25 w£! 2(£AiCtO Z-AR 10 *d(£AI01I 2-B)°l 2t§ 
5BIS1SQ. 

a geiai ^ #oo es& sus §^ &s ei'soi ratfsiEs 7neiot © 

DHS g^AI?l D S>g2Q. 0I31M 1.5 cmxl.0 cm°J 3^01 21SS1CH £ 7c2l US aig «I5 

S12D (gAIOII 2-C). 01 im°J 3J£I5!-2J ^)HS 25 wSQ. 

0193 3h§SU0|e (EC)2I- QHS ?}£MLflOI£ (0EC)£J JflSJdl 1:124 5» § OH CHI LiPF*§ 
1.0 Ml/ 1 §5HAIg] 8HAI »PI2I §2 3! 8K3AIKCK 

man 2sai a-Ai.o.tm scran ssaipixi shs gAiw 2-a si 2-b2* s^m m^m zt^ i.s 

mxl.Ocn. 1.55x1.05 c»2J 3SJ0I EIE^ ^SSH. MS Oil IS) (PE) 01 Afl OS^HS Oi^OIXIS =H 
25 «£1 3? £15 (S^g 36 %)1 AhOIOil ^2 gf^g CH«'AI?1 £ IBS* ITS «*■ flliSKM gAlffll 2 
» g'MnmW § 3EII2 01 S2 S BH3 2JoB #2 Si SSAiaQ. 

ay pe nm ossta s^i^ ssi/assf isjxioo o, §3=^ siF-a^ em^s 

[S3 SJ S3 231 

££: 25 *c 

391 LHXI 10 AHDI1 

#3: 1.0 mA/craS 6AI2J- ft2SH2, 4.2 VS ShSQ. 

S3: 1.0 mA/cnf (1/3C g&MM 2S0I 2.7 V71 1 WT)m S3i ^tSSISCI. 

an MOI§ 

S3: 1 LHXI 10 MmW 1TM. 

S3: 3.0 oA/cnf (1.0C #S)0fl A1 2.7 V7t 1 HHDOT »3g 4*1^20. 

Q 12 A10IS 

§2: All LHXI 10 AJ0IM21 Ifg. 

»s= ?3ii mxi io wmm grs. 
113 MO\m 

#23: HI1 LHXI 10 AJOIMII- 

»S: 6.0 aA/cffl- (2.0C SS)MAi 2= K OI 2.7 V7h g UODI-XI fSs 4**fS!Q. 

gAJO* 2-A, 2-8, 2-C 5! bliSCffl 2O0AISJ 10 AJ-OIMSHSI- 11AK)lgM2l WB SS? Stfg SJ 12 AfOimSB 
9} 13 AKJ|gSK°J »S eSF SSHS SpiS I 200 UERHS 





10AKHSM 
1/3C S 


11AIOIS5H 
1.0C g^S § 
^ En mAh 


10-11AKMS 
% 


\zwmm 
1/3C &s s 
if E« aAh 


\tto\mm 
2.oc &a g 

Sf E« foAh 


12-^13AH5IM 

% 


^AlOfl 2-A 


5.02? 


4.944 


-1.7 


5.002 


4.695 


-6.1 


MMW 2-B 


5.031 


4.977- 


-1.1 


5.005 


4.821 


-3.7 


^AIOO 2-C 


5.011 


4.933 


-1.6 


4.998 


4.655 


-6.9 


aim 2 


5.025 


4.925 


-2.0 


5.000 


4.425 


-11.5 


nAIOI»«l-><n-1)AK3ia«2| SSF [En-E. ,./E.,.l xlOO 



01 XM LJEILMfe HfSf ITOL ^EISSJ °| ^AlOfl 2AS^ BlSOfl 2M BIHt!' 3% &S2| 

2^ °'Ef i/X0i]Ai 2.0CS ^tl-AJZi 12-*13 AWI§2| gfiS gU= ^t^^ ^AIDfl 271- t^79ol 

□lAfl QS^Sg Oj^CHAl^- 3EIEKHIA] ^BIS LH°J 371 S£= ^5 ^EH7> 20U 7l£j^K3l 

g &S°| ^EIS LH2J Ois S^OI ^£101 29§ iS011Ai°l S3 ^^01 ff^B 20IEH2 ^ 

HQ. 

EE ^AIOII 2-BOilAi^ °[ = JHI^h Qi^ aFOI-g^SAN ^3 ^^01 SfSS 3JOIEH2 

£E4T SAIOfl 2-C0ilAI^ ^ElBOi ^^Hf- °^qj nggcH SiOlE ^ tf^TM UEHSE^ 21 
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<gA|0fi 3> 

^AIDfi 3£5Ai £A|0J| 2-A2F DF**7We! ^§^1 ^ ^§ XH2SFII, ESJ bliHMl HI HUH] 22h 

^ filSsfOI 0|§F2J sS a »S £30flAi AfOll S7FP tSSFXCF. 01 ^ 
AIW) = £ ^S2J ^EieOI gEHMCFE OIS 2E£0I §*W OFUEF, LH^SE *^£I21CF= 2t 

(#3 a WS 23] 

g£: 1.0 nA/cofg 6AI2J- SSSFH, 4.2 V£ ^2D. 

»S: 1.0 mA/cnf (1/3C #^)<HlAi 9301 2.7 V7F H HBBFAl gSg ^tSSFSCF. 

HI2LHXI 200 AFQIt 

#3: 3.0 mA/orT(H]A| 3AI2* #2oFH, 22m 4.2 tl-SQ. 
S3: 3.0 mA/caOilAI S2TOI 2.7 V7F 1 UPFXI SSg ^tSo^Q. 

2 AFOIlfflSJ S3 gifOil Diti" 200 AFQIMM3 »g glf £A!§S *,'A|0J] 3(HIAd^ 88.8 %, HimOfl 35il 
A1^ 83.8 %»CK Ol g2F7F UERH^ SOI 3EI52I 5J- =33071- ggtl- gAIM 32F UliHOT 31 HI 
2** go gg ggf °XI1£ ^AiWi 301 gslSHi 2iQ. 0I2£ S ^33 #H EJXF3 

Stffll^ OI^CHXi^ SEH^i ME!(H1U3! DIM Qge*££ Ol^OiXI^ 3EI5KF HjUmfOj LH^S 

01 twHStos 211 gSSffi 2JQ. 

<£A|0!l 4> 

^Aioti 1 a 22} depots, ^se^j ^ *khi °jsb s its saisi #2 a ss 5Aimaa. 

S^S AIM££3 tfA | M 2 a 32F ITS 2m SHIS^Q. 

oiqw. m^g mm saf stray af§ as a 3 as ggg o»h» ueflh= hfsf sq. 

[AF§ XH£) 

§SS ii SAK £AK^ HI SiO,/AI,a-292j fll#EFOIM 
3WJ: §EIM#£5£miyEIE8 (PV0F) 

kf#uoo rbsf mm 

gOH: l-lHIS-2-iiIlEIS (NMP) 

-aSEIOlM gxilSF PVDF gfllg gifHI 100:5^ gEHS xH Sftffikil, 01 71 Oil Wi £j7FsFH 
QAI StJSKH H^g 55.0 wtXHI sSiEIM SSO. 

Oi #E1E11 S|H MSilOIEM AFgSFCH #71 2^ Ajje ^Oil Si^FTil 
I5M2- F2, S^glHI nSSH3|g fciAF SttHi 
S 50 %2Q. 01 S^gf -' 

s §§§Faa. 

^7|2| AIMb a^EfOIM^XF Stlfll £5 ^01 g^Oil CH^Ai^ 1.5 cmxl.0 cro^j e^&il CHofl 

A1^ 1.55 cmx 1.05 cm2J 9^01 £IE^ 7F^oFH, E5 QtiFAl?! E 7b2F aSoFS 

a. 01 ^Eie ^JWS ^^2F WKM 25 0I21S JHI^^! ?FM^L1i0|^ (EC)^F Q0| 

m 7F^aL1l0|M (0EC)2J Tdl^HI 1:12J S4J- SDH CHI LiPF^g 1.0 moi/« SoHAI^j 3§H^ SOflAI *CT2| 

52i£s #2 a gSAisa (^aioj 4). i^ d ^ ga saids m m\ ^f^cf. 

Hi IUDtl 4SAI SAIGaMAi tSt!" HliHQfl 2M °|g6F2a. 

flAIOI 4 S! UliSOt 42J 10 AHDIMSHSIF 11 AH3IBBH2J »H SIf ^tFs S 12 AFOIM^SF 13 AF0IMSB2J 
gS ^tF§S oF7|2| a 3CH1 LFEFLH- 11F7F £i»Q. 



120 2g ^(HIA1 
HgsFOI ^EIS^S ^FSQ. 01 3Eie2J S^M 
4^71 ^EI^M E^HS ^«Aia (?)AIDF2E AilOIAF^ a^2J ^ S^?8 





10A!€|gSH 
1/3C ga § 
^ E,o raAh 


11AKHHI 

i.oc gg g 

S Em mAh 


1CH11AWIS 
% 


12AFO|gl 
1/3C ga M 
Sf Eo mAh 


UFOIgSR 
2.0C &3§S 
E,j mAh 


12-^13AfOIM 
% 


^AlOtj 4 


5,040 


4.960 


-1.6 


5.009 


4.771 


-4.8 


HISW 4 


5.025 


4.925 


-2.0 


5.000 


4.425 


-11.5 



01 SOU UERH^ HFSF ITOL ^EISSJ ^ ^HIi7F ^Mtt ^AlOfl 42F HISWI 41 mi2t^ 3^, a 
g ^Eg 1/3C0U1 2.0C^ e^Aia 12-^13 AFOIM^ g2 ^^gS SAIW 47F aWESQ'. 
0)2^ g gSSl ^EIS S°j 0IS 2E^0I *^Oi 3^ ^E0flA|2J gS ^§01 t> f ^S 201 EF 
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<gA|WI 5> 

gAIOfl 1,2 51421 O^WIS. ^*Jg°l MM 2|fl g 2X|2| #3 S »S 2AmS 
Q. 

°d, AIE£-£S gAIOII 2. 3 a 421- Ifg 211 SbllShSQ. 

OICHAi, §2g Ml 2«j-S«21 XHS Si □ Wl£ 1fS£ 0ISKH1 UERHS t»2f iTQ. 

is« ii' sxi-. MeiiD-entiiy?!' oiaiE^oraiE coemiE) 

£gg MSttS (Twaron) [yg ORhDIE(?) XII g] 
Sttn: la 1 i?£ M SIHI y £1 3 ( PVDF) 

kf#hoo rmsf nm(^) Jam 

gDH: l-HW-Z-IDIEieCWP) 

ohsrais ttaai- pvdf Mine suui 100:5s gsi gas n stma. oi^ioa nmpm tumn q 

A| SttflOl HS£ 50.0 «tX2| #£121 § 

oi gzmm sia gaioise a^skji 291 aim goi 3S*m essj- n. 120 -c£j 2& ^wiaj 

I5S2> 2?5gffi S^&HW 0EH3IE S» StlSSl HgSKH 3?£I52S 5^Q. 01 3»EI5!^I 

50 SSQ. 01 £71 ^eiSM SSAIS (5)AI0i* <UIOIAW£ XUgSJ 4^ g=?flS 

£►71 AIM1 OKWIE fil» 2&JU £5 ^£01 SROI OftlAlfe 1.5 cmxl.0 an°l S^l, S^Ofl CHSflAI^ 
1.55 crax 1.05 ci»°1 3«!0I EIE^ 7^SH>, E3 £SM CHtfAISAI E 7b21 ITS ±8§M SA^o^D. 



0| 3213- ^)H= S^lh thSI-OI 25 jm2Q . 01 2! g Ml 3! ^ssLflOlM (EC)£1 QlOfiS ^ 

seuiOlM (OEC)SJ SUSJHI 1:l°J gOHOfl LiPF«# 1 .0 rool/fi §S|A|gJ WW*k sCHIAI S3 S 
AISQ (gAIM 5). S<3 91 4'AIOtl 2 5! 42h 971 ttSSQ. 

UIS011 5SA1 4'AIM 2WIA1 UI510JI 2g 2JggtStQ. 

gAJHI 5 ?! UliQOa 50HA1SJ 10 AhOISfflSh 11AK)ISH2| »S §1F SSI-S S '2 AWISHI2I- 13 A10|# 
M?i »S Slf gti= SPIHJ 5 4CKI UERH^ giPf EISO. 





10AK3I^SH 
1/3C g*3 g 
S Eio raAh 


11AK)|gBi 

hoc gjg g 

SF EufnAh 


10-*11AtOM 

ssr mm 
% 


12AK3IMKH 
1/3C ^2 g 
If Ec mAh 


1AH3IB3B 
2.0C gra g 
If Eti mAh 


12^13AH3IS 

g^ 

% \ 




5.027 


4.944 


-1.7 


5.003 


4.766 


-4.7 




5.025 


4.925 


-2.0 


5.000 


4.425 


-11.5 



01 SDil LfERH^ blfSF ^OL 5«£IE^ ^ gg^ SAIOH 521- tilRW 5M biatl^ S^, 3 

e 1/3CCHI AJ 2.0CS mbWZl 12-^13 AK3IM2] ^3 gif BS-gS ^AIOH 57)-t!73ol ^"OKQ. 

<^AIW1 6> 

^AIDtl 1, 2, 4 S 521- D^CTS, ^fig2] i« ^Dfl 2J$8 g ^3 #S 5! S3 

^(^, 2^ AIM^SS gAIW 2, 3. 4 ^ 52^ ^ ^HIB^Q. 

oichai, a» stJ-sfl^ A^g si a xo^ oiskhi lieh-h^ ^q, 

[°^^ E5g AFg XBS] 

§22 SI Sft: S3 1.0 a-AlA 

St.'S: MSIM^£sg-B|yEI3 (PVDF) 

kf^iioo [?a»i- ?pp? ni3(^) mm 

gOH: l-DilS-2-iIISEIS (NMP) 

^7|2| a -A I, a SS02I- PVDF SStJI 100:5^ M^l ^ER2! 01?] Oil NMPU D 

Al 5tm©1 H^^ 56.8 vtXSi #EiEIM SSQ. 

01 g£1£ll ^1 MSIOIE# AfgSKH 4^1 gf^ AIM ^CHI ^JJIIS S^oCT 120 X 

2\ £g ^Qi]A1 15^3 ZjithH S^^KHI a-AlAS^I- SSxOl HS§I€I 3«a&£S 5^Q. 01 ^Ej 
51-21 g^l^ 52 JTSQ. 01 g^m^ ^E\Bm S«AI?I (^)AIO^ A-jjOlAW^ ME^ 
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£?|2| AMI a-Al-aS^ 3£>fl £5 ^MOI 1.5 cox 1.0 cm2| 3301 EIES 7^ohSQ. 
[§^& £5g Alg XBS) 

StHQ: 9e^A|Dil! IIS*. HRi 

mm: §hi^ 

£7121 ?E^AJ01I1 «gg*M gfll^WI ©cHAI?l 2.0 *tX2| SHI, OPIM IQWIISS g« 

: Ef^i = 100:1:2, H™¥ 45.0 wtX2| gEIS! 220- 

0! geiai sjq gaioiEi a^bioi g?\ aim got 4§2i «=jhim E5*t °, 100 *c 

2| 2M ^OflAJ 15^ S^&KHI MEIOUIS! gJA> 2^1 HSoKW ^521 &h2Q. 01 

S=^h 50 XSCK 01 S^IS £71 ^EISl EM^££ SSAIS (^)AIOhi «I0|AP?£ J& 

£7121 A.mm laofliss sa> sua e* ^moi 1.55 cm x 1.05 cm 21 55*01 7isstsa. 

3EJI2 1^2J §S« mm SA> E£ ^Ml CH*fAI5>1 E 7b2f US 4311 WliSfSQ. 01 

(I82| 3EI32I ^1B= g^l fe^HS 25 01211 Ml?!! ?ESL110IM (EC)2h DOil! 

?eaL1IOIM (DEC)2J SOSjdl l: 121 SeJ gOHOfl LIPF 4 1 1.0 mol/« goBAI?! SSB^ goilAt SPI2I 52! 

2i #s a ^saisd (^Aioa 6). sa a »a sas 4'aiqh 2. 4 2 52* irai sraa. 

\i\mi S2MM ^AIMl 2CHIA1 HISOH 21 °!§5lSO. 

tfAIM 6 a dlSOU 60IIA12I 10 AK}|18H2l- 11 /J0lt«2l ©3 gif 9 12 Af0ll582> 13 AK3I1 

B82I »<S SS11S oPI2| S SM UERH£ EI2Q. 

IS 5] 





10AH3IBB 
1/3C g 
If E, 0 raAh 


iiakjisbi 
i.oc &a g 

SF E M RiAh 


10-HIAf-Oll 

gir 


12AKMSBI 
1/3C g 
If E<, tnAh 


1AKNH 

2.oc g 

If E 0 rnAh 


12^13AH3iM 

gif esaa. 
% 


«Ain 6 


5.016 


4.923 


-1.9 


4.398 


4.732 


-5.3 




5.025 


4.925 


-2.0 


5.000 


4.425, 


-11.5. 



01 m U£KH~ »OI, 2jEI5f2J °| ggy ^Aittl 62f 6g bjiat^ S 

s 1/3C0flA1 2.0CS BtW2l 12—13 AfdffiSj gfS g^ ^SSS ^AlOfl 601 ^7^i§| ^O^Q. 

^01 ^OIBFH ^g^ICK 

££, ^Ajmi 6HI- ^01 ^^-Oil^ ^ gS (01 2055 *c)M 3>^ ^71 g^^Oil^ 
§S «B (01 g% 140 r 3£)g ^A|2i SAFSg S^A|g^SJ« 6«IDfl eS^Sl tlH 

oii ^xi sTj&oi ggEioi mnM9\ii Emm n&^= ?m w siQ. 

<^A|0fl ?> 

^AIM 1, 2, 4. 5 S 621- D^WS, ^^g^J ^ ^011 a S*I2| #S S! &2 ^ 

AF&raa. 

gf^: Li^taS SS; ^31 #23!, g^fc H^l §«^S oFH, LiMrtQ* : ^ 

9 : M£ Jl^ - 103:6:1.962] glftllS OhMIM# 01112^ Ml 1S#H2J Sfl^HI 1:321 ^J" gQH SOU 

aj aioi^M^ t\n, 15 *£j sr^ais 2^ rasa sa)Siw £5 ^ asmii, ^eii^ 
112 Am2j gf= mm^m ^. 

g^: oiizE^ axj ^2 a g^ g-s mm, ?e^ajms ^gs^si 

b^s^m §tras era. ihi^ &± : : ?e^AiDiiiassfi^: ei-^i^ = 

90:10:1.4:1.821 SlftJIS £XH^ SOU A! St»tK)l lOl^eg <=JJ0 12 /d21 7£i 2^ (22x0 2 

^)^(Hi ELjE § 3^oH^ =3^101 ^JJII 81 /cn£i g^ 2. 



OlOiAi 13S i§ gJXf 36rtfl2j AFg a 
|Afg XBS] 

m<2£ mm SAF: S3 1.0 m?} a-Al.^a 
1^: gEIS^2^tHdiyEI£0 (PVDF) 
KF#1100 [^Efl§F HIS(^) XOg] 

gDH: 1-0l«-2-inaEIS(M4P) 
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#7|2J a-AI,a PVOF gfflg ggfcll 10Q:5£ gSO #EH°] X8 £liSH2, 0171011 NMPM glWH Q 

Al StJSKH 56.8 tftXSi #£1EI1 S»D. 

oj #aeig mm oi em Afgmoi g?\ 3^ ^mhi ^sbj =ms ^SffiKni Estt ~. 120 xei 2 
» ^ouai i5ga asara, a^#M a -a i, a <&x\ ™%nm usshs ^eie^s §e*a. 01 ^ehe^j 

g^lS 52 *2Q. 01 S^mS ^1 E*^2S &£M?\ (^)AIOh^ M!0IAP?£ XOgSJ 

AIMM a -A 1,0, SX> S««I £3 ^SOI g^Ofl CHoBAiS 1.5 cmxl.0 cm°J S*«, s^Ofl CHWAI 
£ 1.55 cm x 1.05 era 2| 301 71-5SH2. £3 CH4FAIS £ 7b2f SS XilSohSa. 

01 £IH24 °««|- BSKH 25 Am£J 5«lo^Q. 0I2M OilUgfl 5?^£Lil 

01 e (EC)2|> C| 019 9[-g^ll)niE (DEQ2J SQSjHI l:12| SSJ gQHOfl LiPF*# 1.0 nol/< g*BAI2! StH^ 

sow #3 a ssaisd (^aioo ?). #3 a ss 22s aaioj 2, 4, 5 a m aoi skd. 

UimOfl 7£Ai a-Al<0, H» StHW *!2AJ?IA! SS tfAIM 72f ITS Sf^Hh *W 1.5 cm x 1.0 

cm, 1.55 c»x 1.05 cafil 3*101 £l£^ 1301113 (PE) 01 Ail D«5f£S OI#OiX|^ $M 25 

AmSl 3Ei5 (iRH 36 X)S AK3I Oil $11 8«^» CHtMI?l E IBS* ITS SI3EoHM tiAIOfl 221- 

ggffi- 3SB*! S HE1I2 01 #2 a S3 22011 #23 a SSAISa. 



tiAIOfl 7 a HI EM 7011A12J 10 AK)IBB21- UM0ISJ02J S3 gS S»l 
S3 gIF «m§S SF7|S| £ 601! UBLH= 



12 AW|g«a 13 MO\m 



/MS !/ 





lOAKMBM 
1/X S3 g 
Sf E M mAh 


IIAtOIMffl 
1.0C S3 g 
^ Ei, toAh 


I0-*11AK)I1 
g^ 

% 


\zM0\mu 

1/X S3 g 
If Eu mAh 


lAKHM' 
2.X S3 g 
If En mAh 


12-13AK3IS 

gu eas 
% 


tiAlOO 7 


4.95? 


4.755 


-4.1 


4.925 


4.451 


-9.6 


uiinoo 7 


4.949 


4.639 


-6.3 


4.910 


4.009 


-18.4 



oi ma LfEfiH- bra boi, ^eie^j si ^mit gg*j- ^Aioa 721- duaoa ?s ma*!- 3^, S32j 3 

4 ISS lEiDMAI 2.0C£ B»AIL» 12-13 AKM32J S3 giT BtF#^ ttAIOII 701 5T0ISD. 

got t^sj aoiEhii ^saa. 

st. §«oj 3X1^ o^^g 3S gSOUAl S3 §SS IJfiS S^St OH-I&, 

i 

?flOI^I> 

01 ^OI^LHOfl 3ESKI01 3 oil, 

gr= ^g stmfe 

g^ &s miss seefe g^, a 

o t a ( oi ^EISOl ^1 ?i]Oi^ LHOil £PI ataumtMK ^g ^^oCTi ^gEIOI 2iH> 

ChgS ^EIB^ ^1 2^ AH3I0H ^71 Qg^ 2«E1S2| ^ 5301 fe^l ^ ^ S§ 
# a g^ #S mi#0il 3Sh£s BHxl ^2£I01 Si^ 3XISAI, 

Is a% alSte 3»a s*£dl oiod co-Bf ^eiboh ois 

S2f^ 7^ ^301 ^^5JCH 2iS SI ol~ 3X1. 

^1^00 SiOiAi, ^1 SA^ gt-^l^ 01 SAf 3JIEIS SS^fe §t,^g 3t^^ SS Sfe 3 

73. 

W1 E^ 

§fe 373, 
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4 

W LHXI 3*f § Oliz *K« SOiAl, £71 QS£ 3EI5T2J £^101 212 £EHMAd 10 % 0I£2! 21 
5 

»1 LHXI 44? S 0\± *]■ SKHI SiCHAI, £71 Q5S 33 SOI £71 H» SB»2J 0I2I2J aeiDfl 71 
SWIft 0|£ BBS* »S 2ig ^925 Sh£ 2X1. 

■TO 6 

7311 LH73 9tt § Ofc trtHI SOIAJ, £71 HOI ?7|«! 21 SF= 3X1. 

§9© 7 

m LHXl 5*> S 01 hi t!" SKHI 2KHAJ, £71 M^OI £7112] 21 Sfe 373. 

W LHXI 7*> § Oiiz » trt» 2KHAL £71 £JXf Strt07h 30iE 2§f*SJ Cf# §3S H£ Ol^OiXi 
£ 311 ^§25 Sfe 3X1. 

HI LHXI 6& S CHh S*tMHI HOW, £71 Qh££ ^EIEHDI DS S» StMS ZW ^01£ 
2?H2J OI^CHXI^ 51 Sfe 3X1. 

10 

m LHXI 9SJ- § Ofc El 4HW S^CHAi , £71 ^EJBOI ^Oi£ 1§2| °7I II! SXh 2tJ 

Xil#^^ Ol^OiXI^ XIII 2jEI5S S ^Oi£ 18*1 S7I EJX* StHlftSS OI^CHX!^ 7312 

aiasiss oi^oixm. £7i m ^eibsoi £?i g?^ m% inta s« mis § tmsi-s 

g fi§ £S(HI BHaS! ^EHS *!S ^££101 £71 M2 35EISS0I £7i Z'^ W£ H*3I- 

S£ H£ § DS^£| Hd 53 Qfl 3«»S ^EHS S!2 ^££101 SJ= 21 «S£3 
§fz 3X1. 

«W 11 

ffll LHXI 10^ § Ofc £t ttM 2UMAI. £71 3SB10I BI^TH 3SHH2J 211 Sic 3X1. 

12 

snmon 2iot ai, £7i ui^n ssbsoi bis oise sate 51 ^s^s *is 3x1. 

13 

39111 SE^ 12*KH1 S01AL £71 gR g£ H*OI gKKffilM 21 ^§2^ ofe 3X1. 

14 

(2) SSS IS BXra- ^71 SXH ?ltl itl-a2f5] SdDHS g^TAia ^°4g £71 

a §^ ^ 11#HS Oi^OiX]^ 3£S^E1 ^Oi£ dK.^ ^ M1#2J X 

(3) £7! 5|01E oHJ-SJ ^ SS *SI S30II M6.^2J gAHIHM g&Aia Sil7ioKQ, ^71 SXf 
DIE! SfthWH 21*1 BtKIOI £71 SXBI gt^Sl S«§H2. OIM CO-EF £71 ^Oi£ §IU2| # 

(4) 0I2F ^01 eK)l SCH3 ^CHE CHh: t.^2J ^ M^S 53 (HI £71 QS£ ^EIEM ^£AIEJ £71 
<gk ^I01£ LHOil ^gem, 3 CLH £71 ^EIEM AKDIDil £71 ^£ g§# 
a #£ MISS CHtFAIPia, MOI^ LH2J 3MS2I- tin 7^§!jXl£^ HHxJ^fc 2S 

S Ste 3XI2J *il£ 
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